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(54) A SALT OR FERTILIZER PROVIDED WITH A COATING 
TO PREVENT DUSTING OR CAKING 



(71) We, DADISCHE-ANILIN- & 
SODA - FABRIK AKTIENGESELL- 
SCHAFT, a Gennan Joint Stock Company, of 
6700 Ludwigshafen, Federal Republic of 

5 Germany, do heieby dedaxe Ae mventioay for 
which we pray that a Patent may be granted 
to US, and the meiliod by whicfc it is to be 
perf oimed, to be partially described in and 
b7 the folicKwing Statement: — 

10 Granular or crystalline salts and fertilizers 
can be coated with a powder to protect them 
against a gglo meration. SiiitaMe powders in- 
clude finely divided lime» diatomaceois leardi, 
talc, days and the like zod. diey are generally 

15 used in amounts of up to about 2.5I%1 by 
wdgbt Such powders do not bowever adhere 
wdl to the surfooe and dist is raised during 
movement in a warefaoose^ filing into bags and 
application of the fertilizer. Such dusts aie a 

20 nmsanc^ cause soiling and may even be a 
health hazard. The dust formation is especially 
troublesome during the filling of fertilizer or 
salt intc^ bags made of plasdcs because tiiese 
can then be heat-seded only with difficulty if 

25 at all. Adhesion of die powder to the fertilizer 
moreover cannot be sabstandally increased by 
addmg water or steam or substances having 
adhesive properties sudi as mineral oils, glues, 
polysaccfaaride glycolic add ediers (Granan 

30 Patent No. 950359) or oondeisation prtxluctB 
of formaldehyde and urea or aminc^last-foonr 
ing amines {Gennan Patents Nos. 1,062>713 
and 1,072,25(% and therefore dust fonnadon 
cannot be permanently prevented. 

35 To avoid agg^omeratioii, attempts have also 
been made to coat fertilizers and saltB with 
mmeral o£ls» paraffin waxes or miztcns of 



these substances (French Patent No. 
1,394,629). When these coating agents are 
used, the troublesome dust formation occurring 40 
m the case of powders is avoided but th^ 
have not been i^ed in practise because of the 
inadequate anticaking effect when small 
amounts aoe used. The adffidon of large 
amounts of organic substances (moire diin 45 
0.4%!) in the case of fertilizers containing 
nitrates is ruled oxA becaiee of the expbsion 
hazard. 

It has also been x'nsposed to avoid the 
agglomerating properties of fertilizers by pro- 50 
viding them wkh a coadngof a water-insoluble 
polymerized material or treating them with 
a polymerizable material which can be con- 
verted (after it has been applied to the par- 
tides of fertilizer) into a polymerized noatmal 55 
whidi is insolid>le in water (British Patent 
No. 815,829). Escamples of polymerized 
materials given are those which can be ob- 
tained by polymerization or copolymerization 
of stjnctn^ vinyl chloride, vinyrlidene chloride 60 
aaylonitrQe, etfajdene or fluorinated unsatur- 
ated hydrocarbcHis. The use of these coatings 
presupposes ttmt the iDertilizer is provided with 
a coating of an inorgamc material, for ex- 
ample calcium sulfate, prior to the application 65 
of the said coating. The fertilizer may be first 
treated with calcium sulfate which is then 
cemented onto die surface of the fertilizer by 
adding water. Qidy dien can die polymoized 
sid>scanGes by appUed, for example in the form 70 
of a solution in a suitable solvent. This mediod 
is f axUy expensive because it xequtres at least 
two operations. 

It is also known from French Patent No. 
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1^94^629 that in order to prepare slow^xelease 
fertilizeis they may be provided with a coat- 
ing of a mixture of a par^n wax hAving a 
low mdttng point and a polyallcplene bsving a 
5 mokciiiarwdi^of not more dm 10,000.1^^ 
polyaOgrlene content may be from about 5 to 
30% by weight and is generally not more: thii 
50% by wdg^it. These miztoKes are usually 
ai^Hed to the fertilizer in an atnffwnt not 
10 exceeding 20% by weight, 10 to 18% by 
being used as a rule. Coatings of these 
mixtuxes penetrate fairly eadly and deeply into 
the partidea of fertSizer so dm the idease 
of inutrient is retarded in the desiied manner. 
15 For this reason and because <rf their plastkity 
such coatings have only a alig^ andcaking 
^ect. In ojtder to prevent caidagof sudi ferti- 
lizer^ particularly under tropical conditions^ it 
is therefore necessary additionally to -powder 
20 such fertilizersi for example with Htn** 

Finally there are nomeroos proposals known 
iiccoiding to which tie aggkoneration of ferti- 
lizeis and salts is to be prewnted by adding 
surfactants. The proposals include suMamic 
25 add (German Patent No. 944^17), soMss, con- 
densation products of fonnaldehyifc with 
naphdiaknesulfonic add (Belgian Patent No. 
529,255), aligrlaiyl sulfonates, aiyl sulfonates^ 
polyethylene glycol, amides, esteis, sidfbn- 
30 amides, oleyl sarcosides, prunazy, secondary 
and tertiary alfcjrlaminea^ aOcyiaz^ammes and 
azylamines and their saltsw 

Tbe addtdon of these surfactants has only a 
limited effect however, particulaxfy in <dle case 
35 of hygroscopic bulk goods sudx as fcrtilizas, 
because it cannot prevent die action of 
hmmdity and thcreCwe it is necessary to 
powder the material as well in order leliab]^ 
to prevent aggfomeration. 
40 According to another known proposal 
(German Frinted Aj^Kcation Na 1,075,542)^ 
agglomeratioa of fertilizers is to be prevented 
by adding a cation-active •umit)^ or a salt 
thereof alone or in the faem of sl soludcm. Ex- 
45 2mpks of suitable solvents are nitxiles or 
mineral oils. When such solutions are used, 
^ggtaneradon, particularly of hygroscopic 
fertilizer^ under tbe mfluence of humidity 
pgcm^ti pamanasOy. 
50 lueinesaitmventionsedis to provide coat- 
ings which hnprm the storage properties of 
granular or oystallhie salts or fertilizers byre^ 
dudng or i)reventing dust focmation or 
aggjMDcration of die salts and fertilizers even 
55 under prolonged inffuenoe of humidity. 

Acc ording to the invention the granular or 
cryaalline s^ or fertilizer is provided with a 
coating comprising a polye&yfcne wax aod/or 
polypropylene wax havmg a penetiometter 
60 mmiber (as defined herein) of not moie than 3 
and a mean molecular weight of from 500 to 
10,000 and a surfactant tibe amp^ mt of wax 
being from 0.01 to 1J% by we^ and tbb 
amount of surfactant b^g ftm 0.01 to 2% 



by weight of the total weight of the salt or 65 
fertilizer* 

^ Sahs and fertilizers which have been prxv 
vided with a coating of a combination of one 
of the said waxes and a surfactant generally 
exhibit far better storage properties than those 70 
which have been provided with a coating of 
only one of the two components. These excel- 
lent storage properties cannot even be ob- 
tained by applying only one of die said com- 
ponents as a coating m a m^v^ greater amount 75 
than in the case of the combination according 
to the invAtion. 

Polymers of ethylene or propylene, prefer- 
ably having a mean molecular weight of ftom 
3,000 to 10,00a, are used as the waxes. The 80 
mean molecular weight is determined viscosi- 
metrically according to K. tTbcrrcxtcr, 'Die 
Mafcromolekulare Chemie", Vol. 8 (1952), 
pages 21 — 28. The waxes may also have 
imdergonc tenninal oxidation. The melting 85 
point of these waxes is generally above 90^C 
preferably fcom 100^ to nO*^C. The poly- 
ethylene waz^ acooxdu^ to s preferred embodi- 
ment, has a degree of branching of 10 to 100 
Cft-^groups per 1,000 carbon atoms. The 90 
pen^xomecer number of the wax is not more 
tten 3, i«efcrably 0 to 2, mm at 25^ and 
100 g load after five seconds. The penetro- 
meter nuniber is determined according to test 
??^-P£^^^— ^^<rf*«I>«it5chcn 95 
Gesellschaft fiir Fettmissenschafii Miinsier, 
Westjdialett, Gennany. 

^ <Mxlg to achieve particularly good storage 
I»opcrties in tlie fertilizers and salts the wax 
compoijent is as a rule applied first to die 100 
sohd to be coated. The wax niay be applied in 
sohd or hquid fonn, die solid to be coated 
advantageously havmg a tempcratuie which 
IS from 10«C below to 30<>C above die mek- 
mg point of the wax m question. lie solid to 105 
be coated should pzefetaUy have a ten^- 
ture which IS to IQOQ above die melting 
poMrt of the wax, la order to <rf>tain a unif onn 
coatmg n^ch adheres well, die crystallized or 
gTMiulat solid IS advantageously kept in motion 110 
and well mixed. For example by means of a 
rotating drum or sl vibratory feeder. 

In order to achieve a particularly good 
^pnergistic leffea it is advantageous to fimit the 
duranon of the treatment at the abovcmcn- 115 
tioned temperatures of application. Thus it is 
adraitageous to carry out die treatment at die 
said temperatures vrithm five to fifixen min- 
utj^When using high temperatures, Le. about 
30^C above die melting point of die waac, 120 
about five minutes is chosen, while die treat- 
micnt pmod can be extended to fifteen min- 
utes at die kwer limit of die said range of 
tenqieraturesL 

Whm die treatment is over, during whidi 125 
diorough mixing of die wax widi die fertilizer 
or salt should be achiercd, it is advantageous 
to cool die treated material rapidly, far ex- 
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ample at the rate of moie than 3^C per min- 
ute, preferaWy more than 2°C per mimzte, t» 
a temperature of about 40^C below the melt- 
ing point of the wax in question. Cooling may 

5 be carried out by a conventional method, for 
example in a cooling drum or fluidized bed. 

Following the Heatment of die solid with 
the wax, & surfactant is added, if dedzied 
dissolved in a suitable organic solvent or emul- 

10 sified m water, again with tisoroug^ mixings 
the same equipment advantageously being used 
as for application of die wax. The applica- 
tion of the surfactant may be earned out prior 
to the cooling of the fertilizer or salt which 

15 has been trrated with was^ but is advan- 
tageously carried out after the said cooHi^ 

It is also possible to reverse the sequence 
by first applying the surftictant and only then 
treating die fertilizer or salt with wax. The 

20 f<»mer method however usually gives better 
results. It is also possible to apply the wax 
and the surfactant to die solid simultaneously. 

If desired, it is possible to apply with the 
surfactant a dye for identifying the solid^ for 

25 cxanq>le fertilizer, or to use a colored f ertflizer 
or wax. 

The surfactants may be any compounds 
whidi contain hydrophobic and hydnxphilic 
groups. A hydrophobic gzoixp usually consists 

30 of a long chain aliphatic hydrocarbMi radical 
having at least four to thirty carbon atoms, ad- 
vantageously eleven to twenty cacbon atoms. 
The radical may however consist of an axyi 
radical (for example a phenyl or naphthyl radi- 

35 cal) or an alkyl-subsdtuted aryl radical having 
up to thirty carbon atoms in the alkyl group. 
Apart from con^unds having only one hydro- 
I^Hc gprouping in the molecule, compounds 
containing two or more such gnn^ in the 

40 molecule may also be used. 

The hydraulic groups may have an anionic 
or canonic nature. The caiboxyl group 
(—COO"), sulfo group (SO^-y sulfonates) 
and the sulfalxr group ( — OSQa*~, sulfuric 

45 esters) axe particulaxly suitaUe aniomc 
groups. 

Instead of pure carboxylic adds, all^yl- 
sulfonic adds, ar^sulfonk adds or aU^laryl- 
sulfonic adds or dieir salts and stdfuric ester^ 

50 it is also possible to use diose having sub- 
stituents in die hydrophobic radical, for ex- 
ample widi an amide, ester or sulfonamide 
gnKq> or ether oxygen. For example olieyl 
sarcoside, the reacdcm product of oleyi diloride 

55 and the sodium salt of isedumic acid and a 
similar coatpvaod whidi is obtained firom c4eic 
add and die sodiian salt of N-metfayltanrinie 
may be used. 
Fatty adds having eleven to twenty caibon 

60 acorns and also axomatic adds such as 
esped^y benzoic add or salts of these adds 
are particularly suitable as carboxylic adds 
Purdy aliphatic sulfonic adds having four to 
diirty^ preferaWy eleven to twenty^ cazbon 

65 atoms, but also those having aromatic hydro- 



phobic radicals^ for example phenyl or 
naphthyl radicals^ are also suitable as sulfonic 
adds. Naturally compoimds having aikyl-sub- 
stituted aromatic radicals are also possible. 
Alkylarylsulfdnaties which have been fomied 70 
by condensation of naphthalenesulf(mic adds 
with formaldehyde and whfeh contain two or 
three naphthalene systems are pardcukrly 
suitable. 

Substances having cationic groups may also 75 
be used as well as those having anionic groups. 
Primaxy, secondary and terdary amines and 
their salts or the corr es ponding quaternary 
ammonium salts are particularly suitable ex- 
amples of diese. The hydro^iobk: groups 80 
again consists of a hydrocarbon radical having 
at least 4 carbon atoms and up to twenty 
caibon atoms. It Is advantageous to use amines 
however which contam at least d^t carbon 
atoms. Not only are aliphatic amines such as 85 
octylamine, decykmine and steaiylamine) 
cydoaliphatic amines sudi as dicydohexyl- 
amin^ cyciododccylamine and the like suit- 
able, but also pyndinium salts, and not only 
moTpholine, but also its N-alkyl or N-mj^ 90 
derivatives having a total of six to twenty- 
one acrbon atoms, for example the sulfate of 
N-phenylmorpholine. Aromatic amines^ for ex- 
ample naphthylamme, are also suitable. 
Naturally amines having more than one amino 95 
group may be used, for exanq>le trimediylene- 
diamines having the general formula: 

R_NH-^CHr-<aHr^CHa— NHa 

where R denotes an aliphatic, cydoalif^dc 

or substituted aromatic hydrocaibon i^cal 100 

having dx to twenty-two carbon atoms. 

The last group of surfactants suitable for 
the coatings acoordmg to the invention are 
nonionic substances as obtained for example by 
the addition of ethylene oxide or propylene 105 
oxide to aliphatic alcohols or fatty adds lov- 
ing six to twenty catbon atoms, preferably 
more than dght carbon atoms^ alkylphenok 
having at least one alkyl radical containing one 
to twenty carbon atoms, preferably dg^t to HO 
twenty caibon atoms. As a rule from 7 to 30, 
prrf CTably from 7 to 20, moles of ethylene 
oxide or propylene oxide is required dep^- 
ing tm die starting material Examples are the 
oxyethyhtioa prodsKX of 1 mole of octadecyl 115 
alcohol with 7 to 9 moles of ethylene oxide, or 
of 1 mole of p-nony]^enoI witi^ 9 to 12 
moles of ediylene oxide. Fdyediylene glycol 
having a molecular wdght <^ more than 700 
up to 8,000 is also suitri>le. 120 

The said surfactants may be applied smgly 
or mixed together to the salts and fertilizers. 

The waxes are added to the cryscaHized or 
granular salts or fertilizers in amounts of 0.01 
to 1.5% by wdght, preferably 0.03 to 0S% 125 
by wd^^ of the toml weig^ of the salt or 
fertilizer. 

All granular or cxystalfized substances cap- 
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able of being poured aie suitable as salts 
and ferdlizeis. Applicatioa of die coatings 
according to tbe inventi<m is paitkidarljr suit- 
able to substances ^riiidt liave iqrgnscopic 
properties and tfaerefOTC tend to agglomerate. 
"ExmifSes are: anunoaiam nitrate, nuzed 
fertilizers containing ammoniian nitrate sudi 
as calcium ammonium nitrate, calcium nitrate 
and mnltinutiient fertilizers, and also urea, 
potasaum nitrate^ nitrop h osphates or multi- 
nutrient fertilizers contaking nn», potasaum 
nitrate^ potassium sidfate;, potassium chloride 
and sodium diloride. 

The advantages of die ooodngs acooiding to 
die invention an diat tbqr can be ^^wed 
wapfy and rapidly to the substances to be 



protected, usually in apparatus vriiidi is re- 
quired in any case for ibe granulatioo. Even 
when used in small nmount^ storage proper- 
ties can be adiieved widi lUs combinatioo of 20 
subscanocB idncii cannoc be acfaieved mdi far 
larger amounts of polyetfayiens waxes or 
surfactants known for tjie puipose m question. 
The additional use of powders is tberefm un- 
necessary. Salts and fertilizers piov«kd widi 25 
the coatings according to the inventno can 
be handled without dust formation and remain 
free-flowing even after prolonged sn»a^. 

The invention is illustrated by die Es- 
ampks. 30 



The fertilizeis treated are as fdlows 
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60 



lib 
12b 

14b 



Example 

la, lb, Ic, Id 

2 

3 

4a, 4b 
5 

da, 6b 
7 
8 
9 
10 

11a, 
12a, 
13 
14a, 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



FertSiser 

NPK Mg. fertilizer 12/12/17/2 
NPK fertilizer 15/15/15 
NiPK fertilizer 12/12/20 
NPK fertilizer 13/13/21 
NP fertilizer 20/20 
calcium aminnfijiim nitrats 
NPK fertilizer 15/15/15 
NPK fertilizer 15/15/15 
calcium nitrate 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
NPK fertOizer 13/13/21 
potassium dikside 
urea 

sodium nitrate 

NPKMg fertilizer 16/1U/14J/2 
NPK fertilizer 10/8/10 
NPK fertilizer 14/9/21 
NPK fertilizer ■15/9/14 
JfPKMg fertilizer 10/15/20/2 
NPK fertilizer 15/15/15 
NPK fertilizer 13/13/21 
potassium chloride 
NPK fertilizer 13/13/21 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
calciaiii a namop iuni iiitzuiB 
NPK fertilizer 15/15/15 
NP fertilizer 20/20 



The vertical columns in the following Table 
65 give lite foUo^g data: 

£x= Example No. 

Tenip=temperati2se in ^'C 

TT=treaiment time in minutes 

CAF^componeot added first (in i%f by 
70 weigjtt) 

CAS =oo mp onc nt added second (m % by 

PT=i«ssure test descr&ed below (in kg) 
BT=bag test described below 
75 h=hard 

lh=les5 hard 
ff=froc flowing 
a£f= almost £ree-flowing 
mh^modctstdy bard 



Individual, samples are heatfd in a drum 80 
to tbe temperature (Temp), treated with tbe 
substance CAF and CAS, loUed for die time 
(TT) and cooled to about 60^C within fifteen 
minutes. After having been cooled, the 
samples prepared arc subjected to the two tests 85 

described below: 

1. Pressure ttst (JPT) 

A dbmoontable metallic cubic mdd hav- 
ing an inside edge lengtb of 70 mm and being 
openatlbetop is filled widi the sample to be 90 
tested. The sam^^ is iben loaded for two 
boms at room temperatme widi a punch whicb 
transmits a force of 175 kg to tbe sample. Hie 
cubic press-molding fbmied is caitfally 
moved from the mold and immediately brdoen 95 
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up fay the action of pressure betweea two 
parallel plates in a destruction sneasuring 
insmuneiiL The force indicated bjr the appara* 
tus as being neoessaiy for the destruction of the, 

5 press-molding is a measure of the tendency 
of the sample to agglomerate. High values 
denote a marked tendency to cake. In die ideal 
case, the press-molding breaks up when re- 
moved from the mold. 

10 2. Bag test (BT) 

In this test 50 1^ of the material to be tested 
is stDced in each case for six weeks in a bag 
y4iich is imperxne^le to air and moistuze and 
is loaded with ten times its Ilie bag is 

15 then carefuUy opened and the material 
evaluated. 

Under la and lb in the Table below, coat- 
ings are specified with consist ekfaer of puxe 
polyethylene wax or a suifactanL Under Ic 

20 the results of the two tests are given which 
have been obtained witik the combmatkm of 
the two substance acoooding to die invention 
for purpose of comparison. With a total 
amount of only 0.2% by wdgjit with reference 

25 to the muhinutrient fertiliTOrj results are ob- 



tained whidt as may be seen from the Table 
.cannot nearly be aciuevcd with five times the. 
amount of the individi^ components. 

The following further abbreviations are 
used in the following Table: 30 

PEW la=polycthylene wax having a mdecu- 
lar weigte of 5000, a d^ree of branch- 
ing of 30 to 50 CHs groups per 1000 
caizbon atoms; 

PEW=polyethylcne wax 

(s), (1) or (m)=applied in the fonn of a solid» 
Uquid or melt 

CP=a condensation product of 2 moles of fi^ 
naphtfaalenesulfonic add widi 1 mole of 
foimakiehyde; 

MW=molccular weight; 

CP 10/1= condensation product of 10 moles 
of ethylene <xgide and 1 mole of p-nonyl- 
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CP 8/l=condensation product of 8 moles of 45 
ediylene oxide and 1 mole of octadecyl 
alcohol; 
PPW= polypropylene wax; 
PEG=polyethylene glycol; 

TABLE 



Ex 


Temp 


TT 


CAF 


CAS 


PT 


BT 


la 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 

0.05 PEW lafs) 
0.10 PEW lafs) 
0.50 PEW lafs) 
1.0 PEW lag) 


none 
none 
none 
none 
none 


520 
150 
100 
130 
200 


h 
Ih 
Ih 
Ih 
Ih 


lb 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 
0.05 CP 
0.10 CP 
0.50 CP 
1.00 CP 


none 
none 
none 
none 
none 


520 
210 
80 
90 
80 


h 
h 
Ih 
Ih 

Ih 


Ic 


106 


10 


0.1 PEW la(8) 


0,10 CP 


10 


ff 


Id 


108 


20 


0.10 PEW la(s) 


0.10 CP 


50 


ff 


2 


112 


10 


0,10 CP 


0.12 PEW la(s) 


5 


ff 


3 


100 


10 


0.10 CP 


0.15 PEW la(m) 


3 


ff 


4a 


108 


10 


0.15 PEW la(8) 


0.10 2-eriiylheKylanitnf 


10 


aff 


4b 


108 


10 


0.25 2-ediylhezylainme 


nme 


90 


Ih 


5 


105 


10 


0.08 PEW la(8) 


0.02 steaiylanune 


2 


ff 


tia 


110 


10 


0.10 PEW laG) 


0.30 dicydohesylamine 


3 


ff 


db 


110 


10 


0.40 dicydohe^rlamine 


none 


100 


mh 


7 


108 


10 


0.10 PEW laO) 


0.10 N-pbenyhnoiphoIine 8 


aff 


8 


108 


10 


0.20 PEW laG) 


0.10 n-buqrlamioe 


12 


aff 


9 


97 


10 


1.50 PEWMW 3 500 


1.00 di-2-eth^liexyIanune 3 


ff 
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Ex 


Temp 


TT 


CAP 


CAS 


FT 


BT 


10 


108 


10 


0.2 PEW la(l) 


0.15 cydododccylaminc 


4 


ff 


11a 


110 


10 


0.10 PEW laCD 


0.20 caldnm steaiate 


15 


aff 


lib 


110 


10 


0.50 cakhim stearate 


none 


120 


fflh 


12a 


105 


10 


0.15 PEW la(s) 


0.10 CP 10/1 


20 


aff 


12b 


105 


10 


0.10 CP 10/1 


none 


150 


h 


13 


130 


5 


0.10 stearic add 


0.20 PPW MW6000 


2 


ff 


14a 


100 


15 


0. 10 benzene sulfonic add 


0.10 PEW la 


10 


ff 


14b 


100 


15 


0.10 PEW MW7000 


none 


50 


mh 


15 


105 


15 


0.10 PEW la 


0.05 PEG MW3000 


5 


ff 


16 


110 


10 


0.1 dodecjl sulfianate 


0.12 PEW MW4000(s) 


8 


ff 


17 


108 


15 


0.12 PEW MW550(s) 


0.05 sodxom benzyl- 10 


aff 


18 


108 


10 


0.15 PEW MW4000CS) 


0.08 sodinm diisotmt^l- 
napbthalent suliona 


7 

IB 


ff 


19 


113 


5 


0.07 steaiylamine 


0.10 PEW MW7000(1) 


9 


ff 


20 


112 


10 


0.12 PEW MW3000(1) 


0.08 lauric add 


5 


ff 


21 


109 


15 


0.05 Na-salt of mono- 
jflimiti<! ester of 
snlfiiric add 


0.15 PEW MWSOOOa) 


8 


ff 


22 


107 


15 


0.08 PEW MW1900(s) 


0.10 motphdlme 


10 


aff 


23 


100 


12 


2.0 captoic add 


0.05 PPW MW3400a) 


10 


ff 


24 


115 


10 


0.5 CP 8/1 


0.05 PEW MW9000(s) 


5 


£f 


25 


110 


10 


0.1 PPW MW3300® 


9.08 mdissk add 


15 


aff 


26 


118 


10 


0.1 ralrinm arachidate 


0.1 PPW MW9000(s) 


10 


ff 


27 


112 


12 


0.1 N-eth^-morphnline 


1.0PPWMW5000(s) 


8 


ff 


28 


110 


10 


0.2 PEW MW7000(r) 


O.lSN-stearylrinotpholine 10 


ff 


29 


110 


8 


0.5 PEW MW6000(s) 


0.08 sodium octodccanc- 
l-sulfbnatB 


12 


ff 


30 


102 


8 


0.15 benzdc acid 


0.1 PPW MW8000CD 


0 


ff 



WHAT WE CLAIM IS:— 
1. A granular or aysmUine sah or lertilizer 
provided vnth a coatn^ for the avoidance of 
5 dust formation and agg^meiatioa wherein the 
coating comprises a poiye Xylene wax and/or 
poiypropyieae wax having a mean tnoleailar 
wcii^ of ficom 500 id 101,000 and a penetro- 
meter number (as hereuibefore ^fined) of not 
10 moce dian 3» mi a suifactani^ the amount of 



wax being from 0.01 to 1.5.^ by wei|^ and 
the amount of surfactant b^og from 0.01 to 
2% weight of the total wetglit of the salt 
<xc fertilizer. 

2. A salt or fertilizer as <^yi n if^ ia daim 1 15 
wherein the polyethylene wax used has a 
(fegree of bnuoching of bom 10 to 100 CH^ 
groq>s per 100 carbon atoms. 

3. A salt or fertilizer as daimed in daim 1 



7 



1^92,718 



7 



or 2 wherdn the surfactant is an anionic sub- 
stance. 

4. A salt or fertilizer as daimed in daim 3 
wherein the anionic substance consists of a 

5 water-repellent hydrocarbon radical and an 
anionic group, the hydrocarbon radical being 
an aliphatic hydrocarbon radical having four 
to tiiirty carbon atoms, a phenyl radical, a 
naphdiyi radicad, an alk^l-substituted phenyl 

10 radical or an alkyl-substitoted naphthyl radi- 
cal and the anionic group being a cazboxyl^ 
sulfato or sulfonic group. 

5. A salt or fertilizer as daimed in claim 1 
or 2 wherdn the surfactant is a cationic sub- 

15 stance. 

6. A salt or fertilizer as daimed in daim 
5 wherein the cationic substance is a primary, 
seooodaxy or tertiary amine or a salt tfaexeof 
or a quaternary annnoniimi salt faavmg an aU- 

20 phadc radical containing four to twenty car- 
bon a^ms or a naphdiyi radicaL 

7. A salt or fertilizer as daimed in daim 5 
wherein the caticmic substance is moiphoUne 
or a N-alkyl or N-aryl derivative of morpho- 

25 line having a total of six to twenty-one carbon 
atoms. 

8. A salt or fertilizer as daimed in daim 1 
or 2 wherein the surfactant is a leacdon pro- 
duct of edi3rleDe oxide with an aliphatic alcohol 

30 having 6 to 20 carbon atoms and/or a fatty 
add having 6 to 20 carbon atcnns and/or an 
alkyl phei^ having at least one alkyl radical 
contaimng 1 to 20 carbon axpms. 



9. A salt or fertilizer as daimed in daim 1 

or 2 wherein the suzfactont is a polyethylene 35 
glycol having a molecular weight of from 700 
to 8000. 

10. A salt or fertilizer as daimed in daim 
1 and described in any of the foregoing Ex- 
amples. 40 

11. A process for the prodmion of a 
gramdar or crystolline salt or fertilizer prtv 
vided with a coating for the avoidance of dust 
f oimatioa and ag^omeration as daimed in 
any of daims 1 to 10 whepeui a polyethylene 45 
wax and/or polypropylene wax having a mean 
molecular wdgjit of from SOO to 10,000 and 

a penetrometer number as ^hereinbefore 
defined) of not mc^e than 3 is applied to the 
granular or crystalline salt or fertilizer whose 50 
temperature lies within a range from lO^C 
bdow to 30% above the mdtmg point of the 
wax to be applied and after mixing is oookd 
to a temperature which is 40^C bdow the 
melting point of die wax and then the surf- 55 
actant is applied. 

12. A process as claimed in daim 11 carried 
out substantially as described in tlie foregoing 
Examples. 

J. y. & G. W. JOHNSON, 
Fumival House, 
14-^18^ High Holbom, Londcm, W.Cl, 
Chanered Patent Agents, 
Agents for the Applicants. 
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